‘@ #{° CMIRI SPECIAL PUBLICATION
I Number 7

MANUAL OF RESEARCH METHODS FOR
CRUSTACEAN BIOCHEMISTRY AND PHYSIOLOGY

Issinat on the occasion of the Workshop o
CRUSLSTACEAN BICCHEMIS T RY AND PHY SI0IGOGY
Joindly  organised by
the Deparlinent of Toology, Univerady of Madras asd
the Centre of Advancoed Stodies o3 8bricobrne,
Central Marine Fosheries ficsen b lishiude,
frebd a0 Moattean teoo B0 26 .3 e 14HIL



THODS FOR
D PHYSIOLOGY

MANUAL OF RESPRRC
CRUSTACEAN BIOCHEMI

rkshop on

Y.AND PHYSIOLOGY

versity of Madras and
ies in Mariculture,
esearch Instifute,

20 June 1981



Sehoo] ‘of Barobloloky, Depirimot of Zoo
: Untnnuy af Madm: Mm w-m




R L e b

(Lnarep DistrisuTion) e

Published by : E. G. SILAS
Director
Central Marine Fisheries
Research Institute
Cochin 6_82 018

:  PRINTED IN INDLA T
AT THE DIOCESAN PRESS, MADRAS 600 007-—1981. C2375,




PHENOL OXIDASE *

1

9.1. INTRODUCTION

- Phenol oxidase is an enzyme which is responsible for hydroxy-
lation of phenols and dehydrogenation of O. diphenols into
quinone. It is known to be distributed in the blood as well as
in the cuticle of crustaceans (Summers, 1967). The enzyme can
be assayed either spectrophotometrically, by measuring the dopa
chrome formed (Preston & Taylor, 1970) or monometrically by
measuring the oxygen. consumed during the oxidation of the
substrates (Hackman & Goldberg, 1967). The specirophoto-

metric method of assaying the enzyme of blood from Seyila
serrata is presented here,

9.2, PHENOL OXIDASE ACTIVITY

9.2.1. Principle

Phenol oxidase oxndlses the Dopa (drphenol) into brown '
coloured dopachromes., The formation of dopachromes can be
determined by reading at 420 nm in a spectrophotometer (Preston
& Taylor, 1970).

9.2.2. Reagents

1. 0.01 M Dopa in 0.05 M Tris—~HC! buffer at pH 7.5.
2. Sodium dodecyl sulphate.

9.2.3. Procedure
9.2.3.1. Enzyme preparations

The haemolymph was collected in a cold tissue homogenizer,
The clotted haemolymph was homogenized and centrifuged at
4000 rpm to remove the particulate material for 10 minutes using

* Prepared and verified by K. Nellaiappan, Depmment of Zoolouy,
University of Madras, Madras-600 005.
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arefrigerated centrifuge. The supernatant was used as enzyme
source. To activate the enzyme, few crystals of sodium dodecyl
sulphate was added in the enzyme to the concentration of mg/ml.

9.2.3.2, Assay

1. With 2 ml of substrate, add 0.2 ml of enzyme source. The
increase in Q.. of the mixture should be noted imme-
diately at 420 nm in a spectrophotometer.

2. Note the 0.D, of the same upto 3 minutes for every 30
seconds interval,

3. Prepare the control with 0.2 ml of distilled water in 2 ml
of substrate.

4, Determine the protein content of the sample by Biuret
method (as mentioned in 6.2),

The results can be expressed as O.D./mg protein/minute.

9.3. INTERPRETATION

It is known that the blood phenol oxidase of most of the
arthropods is existing in the proenzyme state. The enzyme
can be activated by artificial activators like detergents such as
sodium dodecyl sulphate, sodinm oleate, etc.

Though the phenol oxidase oxidizes a number of phenols,
certain phenols are oxidized more effectively. Different sub-
strates such as tyrosine, tyraming, phenol, cresol, dopa, dopamine
protocatechuic acid, catechol, methyl catechol, Hydroquinone,
pyrogallol, N.acetyl dopamine adrenaline, nor adrenaline,
N-acetyl nor adrenaline can be used and based on the activity
of the enzyme, a possible metabolic pathway can be suggested.
In insect, it is reported that N-acetyl dopamine is the immediate
precursor for tanning. However, in Ucg pugilator, it is reported
that N-acetyl nor adrenaline is the immediate precursor for
tanning (Vacca & Fingerman, 1975). Substrate specificity and
metabolic pathway of sclerotization of most of the other crusta-
ceans as well as characterization of the enzymes asscoiated with
sclerotization other than phenol oxidase in Crustacea have
received little attention. Moreover it is known that in
addition to tanning, the blood phenol oxidase is mvolved in
defense mechanism (Brunet, 1980).

56



9.4 REFERENCES

Bruner, P. C. J. 1980, The metabolism of aromatic aminoacids
concerned in the cross linking of insect cuticle. Insect Biochem.,
10 : 467-500.

Hackman, R. H. & M. GoLpeerg 1967, The o-diphenol oxidase of
fly larva. J. Insecr Physiol., 13 : 531-544,

PrestoN, J, W. &R .L. TAvLoR  1970. Observationson the phenol-
oxidase system in the hemolymph of the cockroach Lewcophea
maderae, Ibid., 16; 1729-1744.

SumMers, N, M. 1967. Cuticle sclerotization and blood phenol
oxidase in the fiddler crab, Uca pugnax. Comp, Biochem. Physiol.,
23: 129.138,

Vacca, L. L. & M. FINGERMAN, 1975. The mechanism of tanning
in the fiddler crab Uca pugilator II.  The cyclic appearance of tan-
ning agents and attached carrier proteins in the blood during molting
cycle. Comp. Blochem. Physicl. $1B; 483-487.

57



For your own notes




For your owminows

60



	Article_01.pdf
	Article_12.pdf

